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Owing to the war, with the visible increase of gonor-
rhea, and to the many opportunities for observing and
recording cases in army practice, it has been possible to
collect a large number of case records of the various
types with their complications. The purpose of this
paper is to draw some conclusions from the results
obtained by the surgical treatment of gonorrheal epi-
didymitis.Various writers have placed the incidence of gonor-
rheal epididymitis at from 10 to 25 per cent. It has
been 15 per cent. during the past year at the Canadian
Special Military Hospital,
Etchinghill.

Cases of epididymitis
show a distinctly longer
stay in hospital than many
other complicated types of
gonorrhea. In addition
they are a frequent source
of relapse of the urethri-
tis, the cause of sterility
on the side affected in a

very high percentage of
cases, and the reason for
a great deal of acute pain
and discomfort to the
patient. The operation of
epididymotomy was com-
menced as a routine mea¬
sure with a view of short¬
ening the duration of
treatment in hospital, of
reducing the liability to
sterility and of relieving
symptoms.

I have observed two distinct types of gonorrheal
epididymitis ; first, the subacute type, coming on slowly,
in which the epididymis never becomes much larger
than a man's thumb, with only a slight hydrocele and
very little edema or redness of the scrotum. In these
cases the pain is not acute, and constitutional symp¬
toms are not marked. It is seldom that these cases

develop into the second or acute type, in which the
onset may be, (a) slow, resembling the beginning of the
subacute type, but gradually progressing in a few days,
with intense pain, marked redness and edema of the
scrotum, pain in the cord, radiating into the iliac fossa,
accompanied by hydrocele, fever and high leukocyte
count; (b) rapid, commencing with pain, swelling,
edema, fever and hydrocele, progressing to an acute
stage within from twenty-four to forty-eight hours.
These types are due undoubtedly to the degree of
virulence and to the strain of the infecting gonococcus.

There may be three channels of infection: (1)
direct extension through the urethra, ejaculatory
ducts, vesicles and vas ; most observers incline to
believe in this method of infection; (2) the lymphatics,
which to my mind constitute a more common channel

Fig. 1.—Initial incision: A, dartos;  , cremaster.

of infection than is generally supposed; (3) the blood
stream, which is least likely.

If we consider the pathology of an acute epididy-
mitis, we find that the epididymis becomes enlarged,
tense and painful, and on section it is found congested,
showing tubules distended with some fluid exúdate.
Frequently this passes on to actual abscess formation.
The exudation which causes most of the enlargement
is due to the inflammatory process around and between
the convolutions of the tubules and duct of the epididy¬
mis. If this process goes on to pus formation, small
cavities fill with pus and form small localized inter-
tubular abscesses. The cells of the ducts are infiltrated,
a certain amount of epithelium is shed, and the lumen
contains a mixture of pus, epithelium and spermatozoa.
The inflamed surface of the tunica vaginalis gives off
an exúdate which is at first clear, and later may contain
pus and fibrin, or even go on to definite pus formation.
It is claimed that a great deal of the pain present is due
to the tension caused by the hydrocele. My personal
experience has been that this is not the case, but that

the tension occurring
within the fibrous tunica
covering the epididymis,
caused by the inflamma¬
tion and edema of that
body, and which sometimes
extend up into the cord, is-
primarily responsible for
the pain. Hagner1 in his
original article quotes
Monod and Terillon, who
have shown that the en¬

largement of the epididy¬
mis is due to the edema
or inflammatory exúdate
occurring in the cellular
tissue surrounding the
tubules rather than to any
changes in the tubules
themselves. After having
dissected off the fibrous
tunica from the cord and
having made an opening
in its upper and anterior

border, they were able to fix a cannula into the cellular
tissue and to inject through the cannula a weak solution
of gentian violet. When the fibrous tunica had been
sufficiently filled they saw that the infiltration charac¬
teristic of this special form was reproduced and resem¬

bled an increase in size of the epididymis. Hagner
himself has duplicated the above experiment.

I have found the globus minor to be the part of the
epididymis most frequently involved, the body more

rarely, and the globus major least frequently. In one'
of my cases I found the entire body of the epididymis
destroyed ; a large abscess communicated directly into
the testicle, of which a mere shell remained, owing to
the great destruction of tissue. It was deemed advis¬
able to remove the testicle.

When resolution commences the hydrocele is gradu¬
ally absorbed, the tunica vaginalis is in many cases

bound down by dense adhesions, either to the tunica
albugínea or to the cremasteric fascia, or to both.
Often absorption does not take place and a chronic
hydrocele results. Within the epididymis itself the pus

1. Hagner, F. R.: Ann. Surg., 1908.
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may be absorbed and the resulting pocket filled with
fibrous tissue. Even the cells of the" tube itself may
become fibrosed, and from the resulting contraction the
lumen may be occluded. It frequently happens that
this process takes place en masse, and we have a

resultant hard fibrous nodule which is usually felt, even
for years afterward, in the globus minor. In some
cases the gonococcus is harbored in the center of these
nodules and may be the cause of a subsequent reinfec¬
tion or recurrence of the urethritis. Baerman2 has
found gonococci in foci in the epididymis years after
the infection occurred. It is undoubtedly true that a

great proportion of these patients showing nodules are

sterile on the side involved.
The advantages of operative interference in cases of

gonorrheal epididymitis of all types are numerous. It
is considered good surgery to evacuate pus in any
locality. In my experience, if done for the relief of
pain alone, the operation of epididymotomy is justi¬
fiable. Following Hagner, several observers have
recorded their findings and results in a very convincing
manner, and yet today this
operation has not been
generally adopted in the
treatment of epididymitis.

The chief objections to
operation appear to be :

(1) There is danger of
injuring the tubule of the
epididymis. There is very
little danger of severing
a tubule if care is taken
and the proper technic is
employed. Even though
a tubule is severed, in my
opinion, it soon unites or
anastomoses. When we
consider the remarkable
reparative property of the
vas, as illustrated in cases
in which it has been
severed with a view to
causing sterility in certain
mental subjects and in
habitual criminals and
has later reunited and
functionated, it seems
that the same may be probable in the epididymis.

(2) Puncture of the epididymis is an efficacious
form of treatment. Many urologists adopt this pro¬
cedure and report good results. My experience has
teen that puncture only temporarily relieves tension
and pain, and usually does not favor early resolution,
nor does it prevent fibrous tissue formation. It seems
clear that though fluid may be aspirated by a small
puncture made with a needle, there can be no drainage,
and while the process is acute the edema or exudation
soon causes again tension in the fibrous capsule.

(3) Epididymotomy is too radical a procedure to
become popular. The operation is simple, however,
and should take only a few moments to perform. If
we can prevent or lessen the liability to sterility by its
use it is clearly indicated.

Hagner1 states that in every case in which he has
operated fluid was present. He notes a marked falling
off in the leukocyte count after operation. Reporting
on nineteen of his own and two other cases, pus was

2. Baerman: Deutsch. med. Wchnschr., 1903, No. 40.

Fig. 2.—Incision exposing the epididymis: A, parietal lamina of
tunica vaginalis ; B, visceral lamina of tunica vaginalis ; C, tunica
albugínea; D, epididymis; E, veins.

present in seventeen of the twenty-one cases; in the
globus minor in twelve cases, in the globus major and
minor in three cases, in the globus major in one, and
in the tunica vaginalis in one, the latter having no
abscess involvement of the epididymis. In these
twenty-one cases the gonococcus was demonstrated
five times in the pus from the epididymis, and once in
pus from the tunica vaginalis, when none could be
found in the epididymis. He lays stress on the rapid
disappearance of induration in both the cord and epi¬
didymis after operation, and states that nine patients
have had a hard nodule of the globus minor, lasting
for a long time, such as persist so frequently in those
treated without operation. The average time before
his patients were up was five days. He also observes
that the discharge in patients treated medically
increases after the swelling goes down, but decreases
in patients after operation.

Baerman2 states that in a considerable proportion of
cases of epididymitis abscesses are formed, and that
suppuration is regularly followed by the appearance of

the hydrocele. He advises
early interference to save
the canal from occlusion.

Eckels3 observes that
the usual symptoms

—pain, swelling, dragging,
etc.

—

are proportionate
to the amount of fluid
secreted. Consequently,
the liberation from its
sac of this fluid immedi¬
ately relieves all symp¬
toms. He states that if
the disease can be arrested
in its first stage by the
method under considera¬
tion, pus and abscess for¬
mation can usually be
avoided. Thus he argues
that in an attack mild in
character and seemingly
amenable to medicinal
treatment the operative
plan is the more expedi¬
ent. In my experience I
have found this to be

true. It is certain that in no case in which I have
operated has there been any tendency for the process
to increase after operation.

Eckels' conclusions are:

The relief of pain is instantaneous ; internal administration
of sedatives, opiates or loathsome external applications are

unnecessary. The abatement of fever takes place in from
twenty-four to forty-eight hours. Swelling, tenderness and
other symptoms rapidly disappear. There is no tendency to
recurrence. There is insured a minimum of time lost from
usual activities, and there is probably a smaller percentage
of sterility following the disease.

Knight4 agrees with Eckels in all of his statements,
and reports five cases in which he used local anesthesia.

Crosbie and Riley5 report twenty-eight cases, two of
which were bilateral. They first used general, but now
use local, anesthesia. Their method of inducing local

3. Eckels, L. S.: J. A. M. A. 61: 470 (Aug. 16) 1913.
4. Knight, C. P.: Epididymotomy, J. A. M. A. 62: 351 (June 31)

1914. Culler, R. M.: Epididymotomy, J. A. M. A. 60: 415 (Feb. 8)
1913.

5. Crosbie and Riley: Boston M. & S. J., May 6. 1913.
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anesthesia is identical with that which I have used, and
which will be described later. They open and care¬
fully examine the epididymis, and state that when the
inflammation is most marked the epididymis is hard
and indurated. Occasionally minute abscesses can be
seen as yellowish-white dots. They make multiple
punctures into the indurated area, whether or not pus
can be seen. They conclude that with operation there
is less liability to sterility, and that there is no recur¬
rence unless there is a fresh infection ; also that the
course of the epididymitis is shortened as well as that
of the urethritis.

Merritt" uses local anesthesia ; he makes a short
incision from one-half inch to one inch in length
through the scrotum, and then with care advances the
point of the knife into the globus minor. Several stabs
or punctures are made, then a blunt pointed probe is
pushed along the tracts and pus foci are located. The
wound is packed and not sutured.

Cook,7 the latest contributor to this subject, has
observed 286 cases, in which he has operated. The
average time in hospital
was ten days. He also
has had no recurrences,
but has had a number of
soldiers who suffered se¬

vere pain report for an

operation several weeks
later, this time on the
other testicle. He does
not mention, however, his
conclusions as to sterility
on those bilateral cases.
He does the bottle opera¬
tion and makes multiple
punctures into the epi¬
didymis.

Nearly every contrib¬
utor to this subject has
agreed that the operation
of epididymotomy tends
to minimize the tendency
to sterility of the affected
side. It seems reasonable
to suppose that by opera¬
tive interference we may
bring about a decrease in
the amount of fibrous tissue formation involving the
coils of the epididymis en masse. It is undoubtedly
true that the contraction of this fibrous tissue causes
a mechanical obstruction or occlusion of the epididy¬
mis in a large proportion of cases of epididymitis, and
long after resolution a hard nodule can be palpated.

Hagner1 does not state definitely whether epididy¬
motomy decreases the liability to sterility of the
affected side. He has carefully massaged the ampulla
of the vas deferens and seminal vesicle on the side
involved, and obtained motile spermatozoa, but has
never been absolutely sure that in the process fluid
from the opposite side was not expressed.

In a series of sixty-three cases he had three double
ones, two of which showed motile spermatozoa.

Cunningham, in a series of fifty-seven cases, had six
bilateral ones, four of which showed motile sperma¬
tozoa.

6. Merritt, E. P.: Epididymotomy, J. A. M. A. 65: 949 (Sept. 11)
1915.

7. Cook, R. L.: Surgical Treatment of Epididymitis, J. A. M. A.
70: 981 (April 6) 1918.

Fig. 3.—Method of securing drainage tube; A, retention sutures
passing through the tunica vaginalis and the tunica albugínea. These
hold the drainage tube in place. B, site for drainage of the hydro¬
cele, between the laminae of the tunica vaginalis.

In my series of 115 cases of epididymotomy, twelve
were bilaterally involved, and six of these showed
motile spermatozoa. It was not often that living sper-
motozoa were demonstrated at the first attempt. In
two of these cases negative results were obtained, even
after repeated massages, up to two months, after which
the results became positive. In one case three months
elapsed after operation before spermatozoa were dem¬
onstrated. It is reasonable to suppose that some of
the six negative cases might have shown positiveresults had it been possible to keep them under obser¬
vation a longer period. This was impossible owing to
their discharge from hospital. Only bilaterally involved
cases were selected for examination as to sterility, as
in unilateral cases the possibility of expressing mate¬
rial from the unaffected side would have been too
great, no matter how carefully the massage had been
conducted.

In order to compare the above findings with non-

operative cases of epididymitis I have been able to
select four cases only which were bilaterally involved

and which had not been
treated surgically. One of
these showed motile sper¬
matozoa, while there were

repeatedly negative. At
some future date I hope
to report my observations
as to sterility or fertility
on a larger number of
cases.

Regarding the choice of
anesthesia, a great deal
depends on the case.
In advanced cases I do
not advise anything but
general anesthesia. This
is on account of the dense
adhesions which have
formed and which make it
almost impossible to ob¬
tain complete local anes¬
thesia. In many neurotic
individuals it is very try¬
ing to have to operate
while a certain amount of
pain is being caused.

However, in some early cases I have used local anes¬
thesia with success, and without the slightest trace of
pain or dragging. The only objection to this method
is that it may interfere with the healing of the wound,
while the infiltration caused by the solution may some¬
times delay union or be an incentive to secondary
infection. When local anesthesia is used, I first inject
from 10 to 20 c.c. of a 0.18 per cent, solution of cocain
with epinephrin into the cord where it emerges from
the external ring; this is easily accomplished by
grasping the cord between the thumb and forefinger.
After waiting a suitable length of time the infiltration
of the skin and dartos muscle at the site chosen for
the incision is proceeded with.

The following operative technic is employed : The
patient is prepared as for a general anesthesia ; the
pubes, scrotum and thighs are carefully shaved and
the parts painted with a weak alcoholic solution of
iodin. After the first painting has dried, a second one
is applied, and the penis is carefully wrapped in sterile
gauze. The incision is made one-half inch external to
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the median raphe, and large enough to permit delivery
of the testicle and membranes intact. Adhesions, if
present, are freed, and the testicle with the tunica
vaginalis is delivered. A small puncture only is made
through the tunica vaginalis to evacuate the hydrocele.
The epididymis is then carefully palpated externally,
and the point of greatest induration selected. An
incision is made through the tunica vaginalis covering
the epididymis in the long axis of that body, commenc¬

ing from the most dependent portion of the globus
minor upward to the extent of from 1 to \y¿ inches.
This layer is usually found to be adherent to the tunica
albugínea covering the epididymis, and is carefully
peeled back for a distance of about one-half inch in
all directions.

The tunica albugínea is then carefully divided in the
same manner, this also being freed from the epidid¬
ymis for a considerable extent in all directions. I
consider this step important, as it relieves the tension
caused by the edema on these fibrous layers, thereby
relieving pain, and is
an important factor in
the subsequent resolution.
There are usually some

epididymal veins in the
tunica in this region, but
they can easily be avoided.
A blunt probe is then
carefully inserted in sev¬

eral places into the epi¬
didymis, first into the
globus minor, then into
the body, and if there is
induration present in the
globus major, into that
body. If a pus pocket is
found a slender hemostat
is inserted and the open¬
ing carefully enlarged.
Frequently small encap¬
sulated abscesses are seen
which may require punc¬
turing with the point of a
knife. My reasons for
selecting the site men¬
tioned for incision of the
fibrous tunica are : first, it is the most direct route
which can be followed into the epididymis, and, second,
the cavity of the tunica vaginalis is not disturbed.

If the puncture is made by the indirect method,
that is, from inside, there are undoubtedly adhesions
formed after the serum or pus has been evacuated into
the cavity of the tunica vaginalis. This undoubtedly
interferes with drainage. In any event it seems rea¬

sonable to believe that better drainage is instituted by
the direct than by the indirect method.

A plain fenestrated rubber tube is used for drainage.
If there is a large pus pocket, the tube is inserted into
its opening; if only small local abscesses or edema are

found, the tube is laid in the long axis of the epidid¬
ymis and two or three sutures of plain gut are used
to bring the fibrous covering over it, thus holding it in
place and giving ample space between the epididymis
and its covering for free drainage. The testicle is then
replaced, care being taken that the epididymis lies pos¬
teriorly, and that the drainage tube lies in the lower
angle of the scrotal wound. The dartos and fascia are

then united by a continuous plain catgut suture. The

Fig. 4.—Position of drainage tube: A, fenestrated rubber tube
drain. The tube líes between the fibrous tunica and the epididymis,
thus preventing adhesions and giving ample space for drainage.

wound is further approximated by through-and-
through mattress retention sutures of silkworm gut
inserted about three-eighths inch from the edge of the
wound. Two or three of these are all that is required.
The skin is then approximated by a few silk sutures.
In severe cases the drainage tube may be left in place
for three days. In ordinary cases two days will suf¬
fice. The sutures are removed on the seventh day.
The dressing used is the so-called Bellevue bandage,
which to my mind cannot be improved on. In certain
cases in which adhesions are present, or when it is not
deemed advisable to deliver the testicle through the
wound, the foregoing technic may be carried out
through a small scrotal incision, the epididymis being
brought into the opening, its fibrous covering incised
and the globus minor, body or globus major probed
for pus. The hydrocele may be evacuated by carrying
the probe under the tunica vaginalis into the sac from
the lower angle of the wound in the fibrous tunica.
The remaining steps are identical with those used when

the testicle is delivered.
The patients are kept in

bed about four or five
days and are then allowed
to be Up and about. Those
patients who are on irriga¬
tion treatment are in¬
structed to resume irriga¬
tions on the day following
the operation. At the
end of about one week the
prostate and vesicles are

carefully examined, and
if the condition of the
urethritis warrants, the
vesicles, particularly on
the infected side, are care¬

fully massaged, so that
free drainage from the
vesicular side may be
assured.

If the operation is un¬
dertaken early, before
there is any thickening of
the tunica vaginalis and
while the hydrocele fluid

is still clear, we avoid adhesions, fibrin deposits, etc.,
and relieve the edema before chronic infiltration takes
place. By operating early we may also prevent pus
formation. In some cases no hydrocele is found, but
in the greater proportion of cases fluid is present in
amounts varying from 5 c.c. to 80 c.c. In none of my
cases has there been a recurrence of hydrocele follow¬
ing operation, which, to my mind, is a point in favor
of making only a small incision in the tunica vaginalis
in order to evacuate the fluid, rather than of making
a long incision which has to be closed, or of doing the
bottle operation.

Resolution of the inflammatory process commences
almost immediately. I do not consider resolution com¬

plete until all the tenderness has disappeared from the
epididymis and cord, and the parts have returned as

nearly as possible to normal. In none of the cases
observed after operation has there been the same
amount of chronic thickening which remained after
resolution had taken place in patients not operated on.
There is usually a slight amount of thickening, some
of which is undoubtedly due to scar formation, and
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some due to fibrous induration caused by the inflam¬
matory process. The operative advantages as to the
end-result following resolution can be aptly demon¬
strated in several cases in which there has been a
bilateral infection, one side of which has been operated
on and the other treated otherwise. Without exception
these cases show less thickening on the side where
surgical interference has been employed. Several of
these patients had been treated expectantly on one side
before I had commenced epididymotomy as a routine
measure. This observation throws some light on the
point of resolution in favor of surgical interference.

I have yet to encounter a case in which the operation
has not almost immediately relieved the pain. There
have been a few patients who complained of tenderness
a day or so later.

In a comparative study of fifty patients treated by the
operative method and fifty treated otherwise the fol¬
lowing points are brought out : Of the fifty operative
cases, pus was found in 80 per cent., either macro-

scopically or microscopically, and in those in which pus
was found the gonococcus
was present in 32 per cent.

Bazet8 found gonococci
in 33 per cent, of his cases.

The wound, including the
sinus, healed in an aver¬

age period of fourteen
days. Pain was present
in varying degrees in all
cases, and was relieved in
from two to forty-eight
hours.

There was a hydrocele
present in 90 per cent, of
cases, and in the 10 per
cent, not having hydrocele
the pain was relieved
immediately following op¬
eration. In the fifty non-

operative cases pain was

present in varying degrees
in 98 per cent. The ac¬

companying table shows
the comparative length of
time in which pain was
relieved ; also the comparative end-results when reso¬
lution was considered complete.

In the nonoperative series it is interesting to note
that three cases have relapsed, or reinfection of the
original process has taken place, at some period follow-

TIME REQUIRED FOR RELIEF OF PAIN AND FOR COMPLETE
RESOLUTION, WITH END RESULTS

Complete Very
Résolu- Slight Moderate Marked

Pain Average tion Thicken- Thicken- Thicken-
Relieved Days Per ing, Per ing, Per ing, Per
Within Resolving Cent. Cent. Cent. Cent.

50 operative
cases. 24 hours 30 40 58 2 0

50 nonoperative
cases. 3-6 days 40 8 60 30 2

ing primary resolution. In one case in the series there
were three such relapses. In one case there was a

nodule as large as a walnut, which was still quite
tender, although the original infection had occurred
in the year 1912.

8. Bazet: J. d'urol. m\l=e'\d.et chir., Jan. 24, 1915.

Fig. S.—Final sutures: A, silk skin suture;  , silkworm-gut mat¬
tress, retention sutures ; C, drainage tube.

This is in marked contrast to the results obtained by
the operative method. There were no relapses in the
series, and in only one case was there a suspicion of
reinfection. In this case the drain was removed within
twenty-four hours and for two or three days there
were some tenderness and pain, but no increase in size.
The process subsequently went on to rapid resolution.

It was also noted that the shorter the duration of the
epididymitis prior to operation, the shorter the period
of resolution. This seems to prove that early inter¬
ference, that is, before the tunica vaginalis becomes
thickened, fibrin deposits are formed, and chronic infil¬
tration takes place, or before pus foci are formed, is
the proper procedure in cases of acute epididymitis.

The observations as to the improvement of the
urethritis are markedly in favor of the operative series.
In over 50 per cent, of the nonoperative cases a relapse
of the urethritis occurred, while of the operative cases

only 4 per cent, relapsed.
It has not been possible, in the cases selected for

comparison, to note the findings in the vesicles, but it
would be interesting to
follow up these cases
from the standpoint of
vesicular infection or rein¬
fection following the epi-
didymitis.

CONCLUSIONS

1. Early operation is
advised to prevent de¬
struction or occlusion of
the tubules.

2. The pain is relieved
almost immediately by
surgical interference.

3. The process is con¬

siderably shortened.
4. No accurate conclu¬

sions as to sterility may
be made except in bilat¬
eral cases, but present
evidence favors epididy¬
motomy as a means of
preventing sterility.

5. There is less liability
of a recurrence of the urethritis.

6. The operation should be more generally employed.
Canadian Hospital, Etchinghill, Kent, England.

Tuberculosis Among Industrial Workers a Home Problem.
—A special report of the Medical Research Committee of
Great Britain deals with: the prevalence and etiology of
tuberculosis among industrial workers. The city of Birming¬
ham was selected for a special inquiry and the nonferrous
metal trade was chosen. Forty works were visited and
inspected thoroughly and as many.of the notified persons as
could be identified were questioned about themselves. A
dangerous proximity was observed in certain departments,
the girls working very close together. The objectionable
habit of spitting into the receptacles which hold the lubri¬
cating mixture, found in all shops where "wet" metal work
is carried on, is condemned as being a disgusting and pos¬
sibly a dangerous practice. No evidence of any other dan¬
gerous trade habit was found. The home housing conditions
were found very unsatisfactory in many parts of the central
or crowded area, and the evidence goes to show that the
home is really the principal place of infection either through
contacts or imminent in the house itself.—Med. Officer 21:
121, 1919.
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